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(54) SURFACE ACOUSTIC WAVE FILTER 

(57)Abstract: 

PURPOSE: To realize a small loss and a large extent of 
out-band attenuation by constituting a surface acoustic 
wave filter of an one-post surface acoustic wave 
resonator and a surface two-ports acoustic wave 
resonator. 

CONSTITUTION: A surface acoustic wave resonator 4 
to one terminal has such impedance characteristic that 
the impedance is 0 in the case of a resonance frequency 
fr and is infinite in the case of an antiresonance 
frequency fa. Consequently, the electric signal from an 
input terminal 6 passes an output terminal 7 in the case 
of the frequency fr but does not pass it at all in the case 
of the frequency fa to generate an attenuation pole 
when resonators 4 are connected in series to constitute 
a circuit to two terminals. Meanwhile, a surface acoustic 
wave resonator 5 to two terminals generates a spurious 
wave in a high band-side vicinity fs of the pass band. 
However, the spurious wave of the resonator 5 is 
cancelled by the attenuaLion pole of the resonator 4 to 

increase the extent of out-band attenuation because resonators 4 and 5 are cascade 
connected and are so constituted that frequencies fa and fs are equal to each other. Further, 
the pass band of the resonator 5 is equalized to the frequency fr of the resonator 4 to reduce 
the insertion loss in comparison with multistage connection of resonators 5. 
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[4$fFit*<DS5ffl] 

[1**41 2 ] Wtt&0Sft£«#&ttftefeftft£8M* 

v\ a>o, ±e 1 4rF-»9M4*ffi&# 

tt#«*$:#fcJ8t\ '*^±E2*IJHF-***M4*ffijfc*« 
3 «EA±<*>-*-yEix:|*«««:#-r -5 £ t t-rz 

m*mm.-rz>irizfrft.wmk &&*mzmmvtiz.b * 

1 1 1 oil, r£Jx*«tti:K*t»i:«r*rU tf» 

[m*9i 7 ] dE^ijgaoffi jas»«3 ± Tfm?im<offii&m 

tti5ffi&*lg3§£fflv\ ±EII?iMw 1 *^##+43cffi 

ESJiJMco 1 i$l=F*tW&mffi$i&Ume>. ±Ei"fctv^ 
S:-?rtt-enL is, LrstU ±Mft?m<n 1 ii^F-*t 

fflfciViERI+Sroft^-EyiJfflJMSr-tix-etvL i p. 
L r pi Ufc Lis/Lrs < Lip/Lr 

[it *js 8 1 K7ijgso«ijEfts*«s i vmm<Dmi$.m 



(2) #i?6-2 6 0 8 7 6 
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A^ICS^T, ±EiE?iJI&qW 1 ffi^##t£«ffi&*Sg 

W 1 *i^#»tt*ffi«#««£ ±E3fe*J»a<& 1 SH^F-StW 
Sgco 9 V>4 < <h t 1 oil, tero±EM?"JBBro l ffiT-tt 

[t**riio] itt9ijBa<o«^iH((*jj:wafe?ij»a«)«j« 

20 *ffiiS#tg#0>9*>4"fc< irfc 2o*S|gfLtffif Ufc 

t w** 1 1 ] mnmnmamm* x ummnmis. 

[%PJOP^4IftBJ] 
[00 0 1 ] 

[O O O 2] 

mmco&m) mi si*, m^xm fm*m®mm¥ 
#a*wae*# (s^s?) j . US92-52, PP . 

9-16 l^^Sixf-, ^5l5W^oSco3fttSE&7^/u 
^C0ltfiScSr*UfctCQT-*3S o 1211 8ii*3V^T. 4a, 
4 b 12 1 m*ftW\tmm$i&M^ 6 I2A^4S^-. 7 12 

»»tt*B«*«*4 a t^ij®5trif Abfc 1 iH^-JtW 
40 tt*ffi»*«#4 bSr. AAJIHF-etm^iB^TOM 

T-*t5¥tt^ffiffi*M^4 a . 4 b «>— JttttftflWtSrBI 1 
9 l-*-r„ m 1 9Jd*3^T, H2ffi«»S«, 2»2i~fc* 
JvRttfc 3l2S#t^T-fo2), EEffifrSS 1 

2 t 2 ocoSM^ 3 SrEB Lt 1 ffi^-StPtt^ffi 

[0 0 0 3] mz, Wjf^JcoV>-CSftMi-5„ 

*ffift*«a«Six5. -rfc*tv««^2ro(S){RiJ(c^;ite>4x 
50 fcK*t^3(2, #tt*ffiiS^R#t-rs 0 rrofcfe, Sftlg 



3 

£ftfc5$t£3?ffii£li, mOH0>E#t»3«>IH]-e*aK*t$: 

[0004] 0 2 o n, @i9i:/Tifci <ffi+ZiWtem 

•S„ 0*, »SWlli-r Vfcf— ^V^tOffifScgB^^L-CV 
So -f ^ tf-^V^ f r-C*tft9, 
tgJ^K^f a ££5. *fc, #MJ5i£$Cf ri 
K*lg/3Ii£$5c f a twWT'lH-^f-^^^iigl^i 
£9, ^fta^cojg&mT-ll^^-y^xMlSStei 

[00051 11 8 "C'11, EJiJEoO 1 ffi^F-M^tt^ffiSt 

*i&§i4 a w^sju&^c f r ttstmwvo 1 SSH^SM** 
ffift*S^4 boSAinfiftf a tfc— ScS-er-o* 
s„ f o i1-ftil, Attft f ottifir-n, 

KJAJSoco l ffi^M#t£^flSi£*ig^4 a O/fytf-^y 
* ll'h $ < . mm<r> l ffi^M5¥tt^ffijS*tg^ 4b« 
-fyf- y>-*llA#^fc#, A^)4S^6— A^Lfcfl; 

i§i©«;^A# < &So iSK. f 0A^e>il4xfcJl&!gcT- 
li, iEMW© l ffiT-*t#tt^ffij£*S^4 a c^yf- 

< , mm<D i ffi^*t#^®&#s^4 
6-»A*Lfc«««*tt, tat ^ if ttj^jia^ 5 - 7 e> 

£ft-f , HilS^/h;* < /.£S„ Lfc^ot, f 0i£{g 
[0006] 0 2 lie. Ell 8.tC^bfc#+4*ffi&7^ 

So rtui, hewm© im*tt&&$tm&&mM4 a t 

3fe5»JBS<*> l « J f*Wtt*BD«#S5»4 b t>KS*tt 

»is»«a»e>«ftfcjs«»fc:*s^-c, 
[0007] sfc, nm\a±. Rft&3tti£A,ti:mm&. 

«»#«l±ISe»*tri^5. 02 214, R*t*3 0>K*+3Bj 

ff«*i5»«tii.' R»^3 icA#tLfci#l4^ffifel4»S 
iA/t'^KRM^S^, -tn£A^«?«l*T?H:SWJ!»* 
7)^b<{STi-S. SM3©^ Hv^yKwIli, 

S r t A- X * , — «fc tt&JRJBI S: ff < "T S »5 if A # < X 
£S» L*»U &JW*&ff<r5«if'M^8EifeSfci? 
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[0 0 0 8] RAt«3<ORWa*^/hS^t5W4*ffi« 

t A><b, W.&m<D 1 «T->tf5$t£3cffiffi*iS3n=4 a COKM 
*iH4b(DSWf 3ffl^h. / /'^yKtii, -/Sir 3? 

10 j£?U®5i:M?U®B<7?S;»li3C0^ h y30<v K#B 

[0 0 0 9] Skir, Hiscibvc. 1 
. ffiz£*Ss£§4a, 4 b rolHJ©»tti±, UKUrii, &m<o 
Vsf^Xf&mztilzV. ffi«*M6«l±fc&*IK;S»e»!e 

St, ^!XbW«Kj«^i«a0b»tt*ffift7-fvU^(75 

20 [0 0 10] (SfctC:, ^5i5<75#tt^ffiK7^/U^(75ftiirofi| 
/^Kol^-ca^S, 111 2 3 11, mz.t£Xtik ri 9 9 0¥ 

«^-1t«ii«^#*«c^BA#j , sa- 10-31:* 

Sr^UfctWCifeS. 0 2 3 (Cii^r, 1 llffim^S 
«, 2 3f4SW^, 5li2ffi^*J-pM± 

*Eft*«S, ettA^ffi^-, 7f4Ui*«s^T-*So B 
2 3(c*3U^T, ffi^SS l ±fc 2 oco-rtiivVtnM 2 
t, -troWW^SStSSSrElti-aitiriUv 2ffi^F- 

$rA7t»4S^6(c, te^5rffi^4ST-7tc«^UT^So 

[ooii] »^t3ov^ruiBJi-s„ a^4SH=-6 
tt*sijft*sia«$n5. ^tt^s&nsw^3T-s#t$ 

nSfc«6, 2off)KltS3(»^fMR»L, <&7£<Vffl 

2 -CSV ft ffi;&ifiH?- 

7^bUi^-f-S„ 1212 4 11, 02 3f^Lfc2«S-^*fP 

40 fct>coT-fcSo Hfjcssai-c^i-a-w*— Kt, 

SftlttfJKcotv»5. r.O*«JB««c«)SIS:0fS<© 
ffil^-Tftli, hv^^ttSrW-TS 2lt- K7-f/u 

^^^tbftSo 

[0012] 025 tr, 02 3(r*Lfc#t£*ffi)S7^ 
/Ui?roiligi|ttt?r*-ro iiil^A^BSftfci^^-C 
11, -*->Eft*t««i2*»c>#tt*Btt*J*>*oa«$ft>S: 
v^c«>, 02 lCtt^t^^V^gf^bnS. 

50 i^$i.^:4i:t^5 0 Cftll, iiiiffii^J;!9-^ 
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[0013] 

^.^i^D5 0 Sfclc, lll?-**9IH&JEStt#c8a?4«: 

7V<vKw*JPBIwJ:!K #A»:fc$S:*:#<&ofc9, il 

iH?lf*««s»E< &&&£0>£j(X4'£C*. 

-hiti L fcKHjfe Sr#P*-t- $ * »= fc S #Lfc fc ©TV 

5i £.£r@lft<!:-f 5„ < iiiS#««© 

[0014] 

[0 0 15] ii*3S2©%0^(C^S#ttSffi)K7^/U^ 

[0 0 16] W#*3©»Wfcff.5 5W4SffiaS:7.f/u# 
[0 0 17] »*Jll4«)«Wt=ffS5W±«ffi*7-fyu* 

[0018] mxmscommizmzw&mffii&y ■< 1^9 
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[0 0 19] m#* 6 ©* 5 5M4*E8 7 -rA^ 

(4, iB:jijBa«>«*K**sj:vafe?iBa«>«i«»*i:u-ci 

#tt*aBtt*iR*i:±EafeJi]»i«> l «B-7-tt9IH£&S&£ 
^<75 o <tfcl o|4, -r«n*««ii:aitSt £ 

sfHgwtt^-EyijHJH^** « i t t&mt-tz h<OX- 
io [0020] n*«7oxni=iR*m£Jtfitt7.f/i'* 

(4, il?iJBa©«fiail**5J:VJfe?iJR©«flfc»*t LT. 

±B5fc?iJ#3© 1 tt?*fflM£ftiii&#«l» & «r»^»K* 
ML, ±IBjE?iJffiQ© 1 «mtfM±*g5tt**S0. JbE 
i£?iJiBcoi- fd^m® ©«ffiJtE5dJBJH43 «t tJ-hfeRtt 
Srofe^E^iSr^^fllL i s , LrsiU _hB 

®w«:SJ§E?ijjias*3 J: Tj±.UEL*im<ni&=f-m&mm * 

20 -^tl-PiXL i p , L r p <t Lfci: L i s /L r s 
< L i p/L r p i: Lfci b^Wfot-TZhnXlh 

[0 0 2 1 ] »#*8©«Wfc«59IM4*EK:7-f 

»4, m.nm<om^mmm.x^mm<om^mmb u-c 1 

1S3# t «r«^ U -hEKJiJII© 1 MmstMM** 
ffi&*lg^co 9 <ttl o|4, faWJiEiEJiJlR© 

30 Sr#m<t-r5t>coT'fc?)„ 

[0 0 2 2] i«3jt«9<0|gPJ^53^tt*Si67^/u^ 
14, it?iJBS©«fiS:SsR*5j:V3fe?iJBa©»J***i:U-Cl 

m& t *&=f-M\z.mfL\^. ^m.nmn 1 ti&^ttm&m 

t £ #$E i: -T S t © T* fo 5 „ 

[0 0 2 3] 0©?g^l^,5.#tt^ffi&7^^ 

EE bfci i *W®Lb1rZ> t><OX'hZ„ 
[0 0 2 4] tt*«l 1 0>3S9lfc:«55H4Stffiafc7-r/u 
* (4, i£?iJffiB(OflffigSSI*s «t vafeJiJH8©fllj«»* iU 
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7c r. 1 £ #m t -r 5 1 w T- fc s . 

[0 0 2 5] 

[f^ffl] IS*JS 1 o^BJfc J;*U4. 1 ***t?Hifc*ffi« 

[0 0 2 6] !f*if 2 fl?»m»w .fcjxtf. 1 JS^-fcWfcfe* 
E«#«»£±IE2«^##tt«EiS#«»i:$:» At) 

t mtim^nsf v tr-^v;* l < -r 5 ^ t as-et . 

*gB(§]8 £ £ 9 ^i" < , [&tt£ft 9IH£&Bn& 7 

[0 0 2 7] IS*rl3W^BJtCJ:mi\ 3««±<0i-rc 
*t#t««S:*-*-5 2«^*t5W4*ffitt#lE#fcffl^fco 

[0 0 2 8] »#^4 33,fcTJ ! i»#«5CO^KJ;;h,tf. 

«n««StS:»^-»»=«l«Ufc©-C. 3?i8icfl-co4#5£co 

[0 0 2 9] W#*6 -fctUi, 1 JfitfFfcWtt* 

ffi»#fi»«rirF-»fc«ittLfc»tt36an»:7 w /u* co, 

[0 0 3 0] ffii£i£.7<DftW\z3:ti\i, m&lffi £ ffi?iJ®6 
co 1 48^#t£^ffi&*S3§K-£-*i,^nco, -T/c.MfcS 

®co®^^g2?ijra» £ 8.Sti&<ofe*mmmm zmm<o m 

m/)mtz&inZ>£v\cl,1t<DX'. &Mm<D7* Yy-f'^s 

[0 0 3 1 ] if *JS8 co^BJlc: J;*u4. awiRro l iiST- 
»5H4*ffi«*i6*ro o *>'>ft < £ t 1 co^tgjU&SfcSr 
fi!l£mft<b-ttfcco-t-. Bf^co^«rtiiia#tt<Sr*-T5# 

[0 0 3 2] »#*9wW!lifc.fc*ui. tfcJUIB© 1 
*f#t4SffiiS*M^co 9 *>'>ft < £ 1 1 ocoK*H^i£ 

[0 0 3 3] H#if l o cogged £4xl4. H&fficoitJiJ 

jbbco i n&*ttw&&mm#m&*fmg lt ei l/cco 

■e, Am^S8^fficoi^K^S:M<-e#, #AS5fcco/J>$ 

[00 3 4] g»*« l l co^BJtc £4x14 . l 
*lia*«4B**^^««!L, $blc. -i^fyy-* 
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[0 0 3 5] 

[HJSCT] SHiSfiaji 

Hicttv-c. lmzmft&m. 2tti-t*tvRnM* 3 

ttKJMS. 4 I4 1 4lflT-&9M£*fift#rtRSg. 5 14 2^ 
»#tt*ffi«*««, eteA^iSHK 7litB^4S^T'fe 
10 s„ EKrjo^T. izmtemmi it, 1 oco-rrt'tt^fl: 
«2*»e>Jii l*BT-3ft»tt*iB*«IS4 2orot« 
2 />> b ft 5 2 5 £ £12 

gl. ±IEl«^##*Sfe*Bfc#««4i:, JbIB 2 HJHF- 

[0 0 3 6] jfcUl, tbf^Jco^TiftB^-rs,, Hltw*5»t 
5 l*^*t#tt«Si&#M3§4f4, Ell 8tcJB^-0>5 
tco£^tC, (212 OI^Lfci 5ftW Vf— 
tt^WL-Cl^So i-ft*>*», «H»f rf-fVf- 
^V-^tt^ftD. 5L&ffi.m$im( a -cM^tr-y^* 
20 li«Pg*:£ft.5 0 L7ttfSoTl^##t£3Sffii&*i&gg 
4 &I2I2 0J: 9(cj£?iJ(r^L-C2 4S^(H]gS£-rH 
14. A*«SHF 6 ir Ufc*««#tt, *^JliSi5: f r 
T'l4-t--<Ttti73^T- 7 (dilii U, fc&Mmm$k I a T'I4 
^<iiig-er-rMsM^C5o LfciSoT, 1213 (a) 
<o J; 9 ^iiilttttSr^-T. 

[0 0 3 7] — El 1 2*H : F-»9|ltt*fl5j6# 
SSI5I4. EI 2 3 £P)«lc\ [213 (b) f^-T i 9 

30 [0 0 3 8] L^L. EaUwJsli^rtt. ±IEl«ff»» 
4 £ . -hfE 2 W7-^Wi£«9%#SS 5 
i:Sr«tt»ittLfc*j*i:*o-C^a. $ blc. Hit? 
14. 1213 (a ) ©«llf a£. 1213 (b) co^^^T 
xtf£.VZ>mte®.f sfiK Ji»S^L< /£5 J; ±IE 
1 4ffi^-^#tt^ffiiffi*tg^ 4 £ . JbK 2 ffiT-*f#tt^ffi 
«E*iR»5S:«|*Lrv^ 0 Lfc^o-C, ^frcoiii@# 
tt(4. 1213 (c) tc^r-r J: 5 lift 9 . ±E2iSH ! -3*5W4 

40 ^A^<T-#-5„ 

[0 0 3 9] $e>»iico£#. 2 *^M9H4*ffitt*JR 
gg5coiii@^«c£, iiS^#tt*ffijS*®S4<o*S 
^Si* f r £ »4fll^ U<T't5 COT'. 2 4B^-»»tt* 
ffiK*S^5¥frc0fflAa^(i*tbT. l*»T-»#tt* 
BK 4 Sr^M L fc d £ IC i 5 W AS^coiiTJP I4/Jn 

coi^tr. ico^coHJS0iJHc:J;^l4\ tea^-c-ffi® 
50 [0040] ^SSfisj 2 



9 

114 11. r<o«wro^j£CT2Sr^i-«l^:i2l-efo5 0 (21 4 
Kifc^T, l ri>p> 7(4121 i i^rotrot&S. 

HT. ffimf$Ml±K. 2ffi^#^feS?ffii£;£ig.3g5 
SrISE U ^ropsffiijc: 1 ffi^#t£3?ffij£#tg3i4 Sr 1 
ofoSIL, ±IE2oWlffl^#tt*a5K*lS^4 
£JifE2ffiT-##t£^ffii£*S§§g5 ££, A*S^6t 

[0 0 4 1 ] iM£K:oi^TSft0J-rs. H4»=*s»t 

5 i ffi^^§f^sss?#^4 1 2ti&*ttw&mm&# 

U»»U Hli*>fc5, liTF-*t9IM4« 

ffiJfctt=S^4&2offlv>-0\Sfc«>, El 3 (a) ic*J»t 

< T-# S„ 

(0 0 4 2] (214 (wjo^xn. w&mmi&y-t 

^J-l'>-t 0 -^^^i:tB^4S^7^?j^-fcA^-l' ^t°-^ 

roA*«^6 fcffl*ffl^7 0*;h^*i»;:^Six5fl-e8 
IsJKW'TV'f-yv^ll, S^IrI— -efoS*»?>, [21 4 « 

[0043] mmm 3 

hi 5(4, z<n5£m<omMm3&7f:-rmi&m-Q$>z><, E5 

ic^^T, 1 *^P> 7«@ 1 «kl^«Wt><0-C**>5 o 0»w*3 
V>T, 1 ±1C, 2ffl-7-**W&«9tt#riK#5 

Srlig U -ewfS)«lr l tt^ffii££=ig3l4 «r 2 

oISEU ±lE2ocoiffi^#tei£B&*l&§§4 ir± 

tv4ft«^2S:3fifflt^fc, i^fc>«J>S 3lW5rfflv^v» 
S. 

[0 0 4 4] &(::, iRo^tUlltS. 0SC*3lt 
5 1 ffi^*f3*+43<ffii£*lg3g4 t 2i&*ttW&mffi%L# 

mm s <Dmm-i, ^n-en, sus^j i , jijsm 2 cott-g- 

*HS5«?)tfcMii2*!3fifc!), f^rWTfcntlt 
®&2 SrA^fl'Jt L, P»<Oi->Elx«t««2 SrSBRUT 
ffi^ft'Ji LT^S, 1216(4. Hl5(wJo(tS2^^#t4 

T-^-T 2 Kt^D, @2 4l:*l / tSM 

Kl±Bfii*;h.ftl\, -Wi:^t.I2l2 3ro^il^l 
*K, 0 Kt 2 <9c*f$**— KW*fiJl^(0^ 
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[0 0 4-5] Lfrh. El6<D0?kttW*— K«h 2 #c*tffc 
*- K«J*fi/a«*«>att, 121 2 4 co#t£n-e- K£R*t 

5 »::*>«* 5 3«ffi»©2«*#S«4*ffi«#fi«5 0* 

a*, 02 3\zt5\iz>2mM&<o2i&*ztw&mm&#im 

»S J:5 tiija*«S:X2:<-e*5. Lfc^oT. 

[0 0 4 6 ] U±<DMMm 1 3lwlo^-CI4. li&T- 
10 *taH£$ffift#r£« 4t2 Alitf-*t9M£$Sa&£r«« 5 t 

JSWliintRbf, 1 fftf-*t#&Sfi&&&#4 t 2 
»te«ffi«#«* 5 t £8'J* <Offi^«^S« 1 ±K 

^ 2 m^nw&.mm&^mm scorns u±commm^ 
mmm 4^2 «gT-»wtt«sffi^sEii 5 &&mm®&®. 

20 9, ffAa^(4tS*Di-So Lfc^oT, *ff*£fl-fl$*£ J ?> 
ffA«3fe«>3f««[{=jE&C-C, «8lE««:ffifc«!:»SlL-C.J: 

[0 0 4 7] W±WHJS0IJ1 3tC*JV^T 

i4. i ssnpat mmmmm^mm 4^2 M^-aw t±*ffi& 

ijiCRbf. R*t*3S:^ r s-r-t-^*t««2 gttw 
[0 0 4 8] MMM 4 

1217(4, ^n&w<DmMm4*:^'tmrfmx'&>z>. 1217 

30 (r*3V^T. 1(4J3E«^S«, 2\-i.-T1t^Wm. 3I4S 
9tH, 4 (4 1 m^Mm&mffifo&MSs, 6(4A*ffi^-, 

7i±m**H^--e*>5. HKaav^r. £e**m&k 1 -km, 

1 »^St»tt«ffilfi*«» 4 t , 2 5rEfi 

So 

[0 0 4 9] 2fctd, ibf^moV>TtftWi-S. 1218 14, c 
(4^f-y^N->^r-fcSo 13 8 Kfc^T, tlilt) 

s^7i cp a ^(c i iQ^Mm^mmm^mm4 

40 (r, dr^/-<->^ 8 Sr&Wc, -ttt-etbffi ALTV^So 1 
«jHF-»»tt*ffi«*«»4»±, WiEL-fcJ: olr, 1212 0 
CO J; Vf-^v^^ttSr^LT^SroT-, *SJ1 

f r £K*JgJim# f a t WM-<?«aH4^ >-tr-y 
>^.i:^S„ rrotf. ^-y/<->^ 8(4S*ttC0'f >-k° 
-^^T'fcSOf, B!8COlo]SS(4, e^lHlSSS^T-S 
<*n??ixTV^S^K^7-</u^i:ID«|co{g:tg^^^>- K 

t-, iiii#t4i4i2i 9 wn^(w^-r j; o ^mmmyxow,®. 

50 ffia»r«*«S:*-t-5<l*tti:'5Ci. 
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[0 0 5 0] H7T-I4, m 8 <D* 8 ~i~tzH 

*0>HJfi«-CI4, 8 iratRwSffl4©#tt«: 

K$rc-i4, -r*in«t«i 2 (c a* ufc**ft#tt#tt* 

S)M-r5/SKifcf it, AAfl^o«*^»*SrStt. 

m 2 (om.mmd.mmm a r t »z ± 9 e * x. 5 

[0 0 5 1 ] 5 

10iw*5^T, 1 frb 7I4EI7 0 
K*3^T, EE«#*K 1 2oco 1 SSB^Sfte^nB 

[00 5 2]«I, ib^oVNT!ftB^-r-5 0 HI 10 (Dm 
H7lc^L.fc#ti^SK7^yu^Sr2fla, ffi^jiffi 

iF 7 if 9 u-eaastu s 2®^^^/^^ 

t*«ifi2S:loi:4tftfctroT?fc5„ LfctfSo 
L;5><b, 1217 «t«3 t,7^/K?<7?g^Sii^S^. «^ 

[0 0 5 3] HJfe01J 6 

sii 114, zn&mnmmme&w-rmf&mx'ibz. m 

1 fah 7I4EI7 bffl&(D%>(DX~$>Z><, m 

«4i. -r*rit*fc«tt 2 stesh u cm 

IttU &L^[5]?g£«/&LT^-5 (1 LA*L, BUT 
»4, W7kmft!). At/Ml- 6 tm^j^7 bnffliz. 

■tianvtrnm 2 ^n^nr, 1 i®*ttw&mmm&M§%4 

[0054] Ell It, H17 

MS? 4 <£>*«J1J6» f rfig«MD5CT-, 

*>L, Ell 1 t»H7 tra«t:-f-«4x«t««2*»c>9|itt* 
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f£E^J3&&T«S£4£$ £>»c*# < - b 5 

[0055] mmm 7 

Ell 2 14, C«)»W«>|ll60ij7Srii%-*-«j«H-C*>S. El 
121i*3V^T, 1 7I4EI7 i:^Wt>C0T-fc-5o El 

KSS^T, 1 ±K, 2o(0-rfc'tbtt«S2 

£, lffl^#5W4*ffi»#«#4«:EtBU :H?>5:I 

[0 0 5 6] El 1 2 05fl?fifcl4, El 1 1 L1tW&mffi 

#52 IBMiFUKifeA,*: 1 *S^»#tt^ffiiK*lgSgSr 1 o 
t-S tfefct.coTfo-So Lfc^ot, El 1 1 bffl&(Os< 
>K^7-f^iLTWU 01 UH^47 

t?#-5o $ <bt', ±T2o<z>^fc*0*il;1&2(;:o^-c, 

20 ir*st?#5^b*3»s*>5. 

[0 0 5 7] W-tWHJS0lJ4/4^ 7tc*JV>TI4, 

LTt>4:<: , J: 0 L-Tfc J: l\, 

tfcWt«2©»9 l:, 8£r— S8S&LT 

[0 0 5 8] ^iWHJS08 4*=>?> 7tC*5^TI4, 

30 i^tt&&mmm&mm4b-ttztivin.m2 b*m- 

OJE^S^ 1 ±J=iE«bfcifrg'Sr«Ufc*J, *»9fll4 
I^Ibf, l» : F-»#tt*flD**SE«4 t-J-*fJvUt 
m^2iSrS"J^wffim^S«l±{-iBgLTt>J;<, r 
roi^I<c5iI«0Ei*Ml Srffi^-Ctiv^ 

[0 0 5 9] HJ£0iJ 8 
Ell 314, r«7>«l^<OHJ£M8S:^-rfl|^ElT*S>5o El 

i3{r*3^x, i(4Em^s«, 2 i-i-rtcti'^mm. 3 
(4swi§, 4a, 4 b 14 1 iQjrZtw&mmm&mm, e 

I4A^4SST-, 7(4ffi^ffi^-C-fe5, EK-*3^T, &mft 

5. 4fc i£ Jf[JSQ<^ 1 «S^^*E^*lg3i4 a 
^«ffi2<7)t < '-yf : - ( !:^9) List, KI+«3«>*-7-E 

mmm (wt, s#t^3wt^ , 5'^ < ^:v^5) Lrstsri 

Li s<Lrsi LT^-So 
[0 0 6 0] &lr, KflM-ol^-OftW-rS. 013JC*3 
^T, iEJiJioW 1 iS8^-M3ftt«ffite*S^4 a c^^il^ 
8ff rt 3fe5iJI6© 1 JH?*»IH£SS&&«#4 b ©E 
50 ^fiAlttftf a iS:«ff-5cS*, /<^K^7^/u^ 
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t LT8bf££-t!:Ti^S. CiXfi, EI 1 8 \Ztt. L/tee^co 

co i ®h*ztw&mm®.#m&4 a w*sjiiB?^c f r 

[0061] (2114 11, Ell 9^Lfc^O<!:P)^ro 1 

L r £— 5££ LfeSS, 2 «0 f ;/ ^ L i co 

f a <D^-(k:$r^ffi[alSg^v :? yu$rfflv^-CtfgiLfc'bWT-fo 
•So L i/L r t Lt^Srot', L i/Lri>l 10 

5„ -rrtrn^m® 2 w tf 3/ ^ l i sr^-ct. -rt'tv^ 

««B2 £S$tli3coRa<£>segf£tt— 5££ Ltv>5, Eia» 

fift f r ^s^Miftft f a t fctfflk l, &mm& 

mi r £R*igJI32£$:f a troffljRJXSttsfcOaMfcL* 

[0 0 6 2] 01 4 4 , ^T-^LTV^WI±, SSt^3 
co* h K©TIS««**J:OU:l8Jsljfe«fc-e*> 
S„ -t-fc*i4Km4S 2 £ Sit* 3<73 fc*s/^^^Uv>i:# , 20 
*16J5lifi$fe f r f±, K#t3§3 CO* h K^TISH 
SSfeiClif£^L< ftoT^So Lfc^oT. StgJlffiiSc 

f r LT-fc*&^Jl&!£-Cli, SMI#3ro^ hy?" 

£<&S. 

[0 0 6 3] inm K^JMW 1 iS^*f#t$3<ffi& 
*SS4 afCtSV^T, i-fd'ttttfl;ffi2 ©f->f L i s 
i.SWSSCtyfLrstiMW, Lis<L 

*lgJli£$t f r liRSt^3 CO* h *Zfs<* KcoTRBJ3)8c 30 

[0 0 6 4] SdJ-tifi^fc.}; ut^JffiBco i i^F-**^ 

t£3?ffii£*4S3§4 a <7)*i6/li£t5cf Hi, 7^u*0>* 
S3cofc!V^S:Ell 3 O J; 5 £K:J; ►) , y j 

<75ffAS^S:/jN$<-C-#So £fci:?OW£M?iJISBcoK*r 40 

3§3c?* hy^<vKa«*fc0-&5««««*i2:<-e£ 

Scot-, /u*coili®3¥i*£- J: •} J£*ttfdT*# 5 0 
[0 0 6 5] 9 

111514, z<D&m<nmMM9&7r;-rmf&m-e*}Z* m 

15(C*3l,>T. l^t 5 4*5<fct) ? 6, 7tt, tmm 

(C^L-C^^lslSS^fll^LTV^So HK«-T 
± 5 fc, iE^iJffiBro 1 W?-##te&fij£#rfi»4 a WTfc* 
4x«*1^2*3j;t>'S:MS3<73t: , 'i/^Sr, -tJx-PixL i 50 
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s . LrsiU &?iJI&bC0 1 «8?-ttWttX£tt£&Ett4 

bro-r^n^m«i2*j«j;t^sw5g3>)fy^sr, -ett^e 

i p, LrptLfciJ, Lis/Lrs<li 
U Li p/Lrp>l £#5 J; 5»wL--CV>5„ 

-Wt|:, Lis/Lrs <L i p/L r p«!)4 
oTV^So 

[0066] mmm 9 cotMm, mm&i 8 £ 

S„ LtJ>U 3SS0!I 9 "CI** &?iJ®5cd l 4S^*f# teSffi 
&*igS4 bCfc^tt, 2»f^fL i 

piSW^3©fyfLrptWj;W, L i p/L 
rp>lt L-T^So CC0£ ^ El 1 4*>P>^^S «fc 0 

ic, tr LUfrS-fcif*, S^M^&Sfc f a StK 
#tS§3co^ h s'TVtv KWf <>«Si»C J; 9afi#«tS 
C£*ST-^S„ Lfc^ot, E#tSH«*f a .fcPJK^ 

*I#«fc ftS. 
[0 0 6 7] &?iJ(g5co 1 m+ftW^Wfc&m&A b CO 

SCOT", E115T-tt, 7w /u^K>*hL^&&J; 9 iS5</>J3 

S r. £ *s t?# > E^Jffio £ ^^iJSoOSMS 3 co^ h y ys< 

/w^coiiig^FWSrEl l 3Sl±l:i£f«l;-et«. 

[0 0 6 8] TttS. EI 1 5 r-(±, i£?IJffi5<0 1 
a?ffii£*ig2§4 a 7552fifo»3 . Ctt^co^Mti^avM^ 

[0069] -cot#, iayiJlB© l «T-*r#t4^BiS* 

K4a ^mmn 1 «^*r*tt*fiS«E*fR«4 bffl5 

»3a63|£ffl*M4ft if COS* c9#t4lcififH-r s ctm, 
f£«co#^^t#s r t flSft So 

[0 0 7 0] El 1 5T-liB^^LTV^i:l/^5 v ^ 

^coa^co i «?-^#t4*E&#igS4 a (D#mm$L 

ftf r Sr^<^b<-r5^W4^< % ^M^xtt 
J;i> 0 mil, flfl^bfcJ;9t-, -f-fc*4x^SS2cof 5/ 

fLi^, S#t^3COt*i/^L r , JPjf-mfjCOifcL 
i/L r /.C if Sr^t-T S i £ t' J; 9 SS^HmT't S„ 
M^iJ^qco 1 iST-*f5*tt^ffi!S*lgS4 b CORDIS 

\>\ Z CO^-g-ICt, *M^K^Cf r^»S*fi«*»f a 
^fiff^coffitc-T S C <t I; i <5 , 7^/Ui*co^«ili§!tt+4 
Sra* CD*H4Ki5ffili-S r i: ^t?# S„ 
[0 0 7 1 ] 1 0 
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El 1 6 »r*S^-C, l*»P>4:fc«fcU ! 6, 7 14, EI 1 3 k l§] 
irot©T**>5, H11 3^RMII=, EE«*M£«1±»::, 
l»^#»*£*B6ft#«»4&««fflE»U ^JxbSr 
*««»=SSttUT»T-«lHllSS:«riJU-Ci^. 4fc, II 

4xe>iE?iJ»Bw 1 ftB7-*r»t£$£ft&S4»4 a 3ofc»» 

[0 0 7 2 J USSCTl OWtdf^t, HlS^J8*5<tt>'|l* 
W9tB«T*5. L^L, HJS01J1 0T-I4, tt^TOW 
l*H-T-»#tt*B5tt*tR*4 a Sr3o««5b-Cfi«-*-S 
r. k »= J: "9 , PlftoaEHRo i M±X£&#;&EI» 
4 a ttAtfttaURo l *^*Wtt*ffiJ&*SE»4 b £S 

*j-#te*a&St*«#4 a if 9 LSrSStti-SF-firfcSi^ 
I4i»?g<£>ft$£*s< T*#, :ti^Sft^©ESi'> 
* < T'# S fc <£, if A«*«>/h $ v *HH£«S& 7 w /u* 

[0 0 7 3] rwtt> &?lJ$5co 1 «IT-*f9«4* 

[0 0 7 4] JW±W3Kife^j8^P> 1 0|C*5^TI4, 148 
•=?-»5W4aEBtt*«IS4 *IBJ— «3BE«frSS 1 ±fc:B« 

9M4*EJ£#iB»4 £-*-ffix:fc«ffi2 k S:9J*«?£E*«: 
^«l±(CiagbT'b<t<, CCOtfr^TfcSfi^Wffi* 

^§14 a, 4b£>$Cf4, W±<^JUfiW=*bfctj<Otl± 
[0 0 7 5] Ri£0IJ 1 1 

iai 7i4, z.<7>&w<nnmmi 1 «r*-r*/sia-e*>5« 

El 1 7 dial^T, 4a, 4b, 6 , 7 14, El 1 8 -^El 1 
3/it't|S)^<7)tCOT**>t?, 9(4^>^^<?T-fc5o El 

i 3 k mmiz. m&m<D 1 m*MW&mMm&mm4 a 

£&?i]#5<£> l <&?MW&$tmm&&&4 b Sr, A^iSg-T- 
6 tffi^«8^7roffifC, liftfitt^tittittU-CVS. 
b^L, Ell 7T-I4EI1 3i*4 9, 4's#>/& 9 £ 1 

ttttu-ct^s. £<b»c-r 9*, ttftflro 1 itt?- 
[0076] nmm 1 1 rott^t. %mm s frhnmw 

ftlM"*. L*»U mtffl 1T*I4, -rv^^^9Sri 
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*?-»#*taEiE«*a*4fc»L-C. #1*14, ff^ljirtt 
ttLTV**. C»t#, l« J F-»#14*ffi«*««4 <fc 
-f * 9 i: fc^fetf fc-f v tf-*V*4M£$:aj;t3 
£, H2OK:*Lfcl«^»PM4*ffiS#««4iMfi<0 
-fy f-yy^lrMLT, 4" * 9 «r«*£Lfc$M 

S^iSm f a ft f r ft 

•5, f r k f a i:<DJligifcMa ; A£< ft£„ W V 

10 ittufc^-f vtr-^v^roa»«ro*«*s^«cir/h$ < ft 
So r«ot#i4, *itJUi£&f r r±*toc,ftv^sR*ig 

/ilzfegc f a Am < ft 9 , -^14 V , f rtf at co^^^ic 
S#*#<ft5o 
[0 0 7 7] ^y^^9SrSg5t5it 
ICi t) , 1 *?-#»^E«#fi»4 <Z>*fiJS8M8fc f r 

tgsi^it f a k<omi&&mz. jl#±*s< -e# 

So LfctfSoT, EI2 lC*Lt7>f ^^«0iiig#t±iC 

*jv*-c, 2^<Dmmmom&&mffi&fc<i-zzk&x- 

20 [00 7 81 HiMl Ifll ^y^?9S: 

tiUMBtt 1 SH : T-**#tt«E»#«»4fc:4fcaSoT«tt 

sttro-fvt*— y^^m^^-to 4or, fi^ttw^ 

[0 0 7 9] ^Itefiaj 1 1 KiS^-C, W ^ 9 I4E1 1 

30 7{C^Ufc^-C«0t<OS:ffi^5^SI(4ft<, '>ft<i:t> 
loro^y^^^g^fttscttiot, *3§^<d 

S»**S»5)*U5. 4" 9C0fi?^|4i"<73 4 9ft<bW 

T"b4<, W;Ltf, l4g^»tt^ES*SS4 fclSil- 

— ^JwiRA-Ct iV^U 4* 9 9 Sr^gB^KItT» 

g£L-Ct4:V\ $e>tc, W >-^^ ^ 9 ©«tt*ffiH:BI 1 
7tc^Ufct.<o{c:PSb-r, I*ro^fi^ri^t 

40 

[0 0 8 0] «±<73H16«»Jl^t> 1 1 (r*3^T, 
fctw-ct «t< , #tt«ffiJ6Sr®Si-5t«)-efc^tfffr 

^-Tfc'n^*® 2 •? ic, |b]— £fcl4£=ft 5 2 

±W 1 j«-T-*HW4*ffi«*««4 -^t-/£*L««ffi 2 Srit 
50 ?«*>5v^afe5«jrSSttUfcfc«>Srffli,^rtJ:<, rcD^ 
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[0 0 8 1 ] 

mmx-nhm-rz. t , ukm$tx®®m&mm<D* 

# v *SM4*fl5Jfc 7 -r ^9 m% h ft 5 SSUI^ fo -5 „ 
[o o 8 2] IS5ti£i2«o%0JtcJ:tL(i. iST-*WttS 
a^#«#£±IE2^##tt*ffiR#«»i:«\ A* 10 

[0 0 8 3] $a&ig3<D3&f!FHz£tlt£. 3®W±coi-fc* 

[0 0 8 4] lf*^4*3j;t>*if*^5(D^?^(^±tLtt\ 
l«^#3W£3?ffi&*jl2l,!:, 3¥ttSffi&^a^i-S-r 20 

t-SttMai©*fv *3W4*ffiR 7 ^ /u* Am feft « 

[0 0 8 5] ff*rl 6 <nmWiz£tll£. 1 4S^F-*t 3*143? 

±12 1 ffi^-*fPk*ffiK*®|gcoi-fcti,«milwm®it 
&?'JJI» irS#t^co|&^ia?iI^»Sr^/ c c <7>"C\ & 

[0 0 8 6] 7 0>369i»=: £fttt\ B?Ua^tt9IIN 

3cffi& ^ w /u* <bft -5 fe 5 „ 

[0087] m&i%8<r>ftm\z&nt£. mfmnim* 
»5W**a5S?*«««> 5 < 1 1 1 -z><D&mm$L& 

«r«lt»«b*fc«5-e. j^S©»«rt»iB»te«:*'-*--5 40 

[0088] §s*3S 9 co^Bjtr ±ntf. a£?yjgg<7> i 

[0 0 8 9] If 1 0 C*WC <fcftfi\ m&m<OW.W 

[0090] i i ±*ttf. i amwtt so 
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[iai] z.<o&m<onnmi *7rrrm&mx*&>z>* 

[12] ^W5g|gco|lliSMl 0>BSfE«:tft9li-5fc«>ro0 
[0 3] ^co^w3IJStWlWt&f^S:ISiWi-5fc*o|2I 
[1214] iW*W«3£»fl2&5*imj«B-e*>5 0 

[0 5] cio*M«)iiifi«3Sr*i-«rit[g-e*s 0 

[0 6] iO«M«)*Jfi«3<Oibf^S:RfW-t-«fc»«)H 

[El 7] w©*WW*JS«4Srfl%-*i»^B|-efcS. 

[El 8] C<0|SW<0*ifeM4(DS()^SrK^-r5fc«)«>EI 

[El 9 J ^<O^<oHJ60i]4WS&^Srfft?qi-5fc»<OEl 

[eiio] z(omm<ommm5 sr^-ns^Ei-efcSo 

[Ell 1] rw^<oHJfefisj6Sr*-r^E|-C-*)5„ 

[Ell 2] £O«W<0351tm**-ttft5fc0-e*5. 

[Ell 3] ^0*W©H*«8Srfl%-tUlj«H-e*>5 0 

[Ell 4] £.(0«9JroHtttt80»fls&K?ll-r5;fc«>«? 
EIT-fc5„ 

[Ell 5] C.ro«Wro3S160i|9S:*i-««H-C*)5 o 

[ei i e ] ^(nmm<onmm 1 o &*w-«/*Bi-e*>.5. 

[Ell 7] -<D$gm<nMMMl 1 Sr^i-tSfifeEI-efeSo 
[Ell 8] f£#ro#tt*ffi&7-f/u*fc^^j*B|-<?*> 

[eh 9] &&<D&mmm&7-</i'*<D%ift&3Lwrz> 

fc»O0-C-&>5„ 

[EI2 0] a*ro»tt*ffiaft7^/u#<o»f^SrlttW-i-« 

[El 2 1 ] a*«)»tt«ffi«7-f/u#ro»^a:RlWi-5" 
fc*b<75EI"C-fo-5„ 

[02 2] tt*©#tt*ffitt7 ot^SSHtS 
fc*W0T'fe5o 

[02 3] ajfewMHtafanft^^yu^Sr^i-WriJH-e* 

[02 4] t£*©5W4*ffijK7^^«3»f^Sriaw-f5 
fc*c7?0T-fe5„ 

[02 5] mx(DW&mffim7 4 ^t^mftzmwi-z 

fc*W0-Cfo5o 
[^o?!ftW] 

1 izm&mm 

2 -t-fctv^affi 

3 

4 l 

5 2iS^*f§*t4^®iS#fig^ 

6 A^S^F 
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